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Date. 8a.m.8p.m. Date. 8a.m.8p.m. 

1918. mm. mm. 
July1 8 8 1  9.14 

2 11.33 12.24 
5 14.10 14.10 
6 9.8'3 6.76 
8 6.27 11.81 

10 9.47 9.47 
11 10.21 9.14 
12 10.21 9.14 
18 11.35 11.311 

--- --- I I I/ 

TABLE %-Vapor ptcsacrcs at pyrheliometric rtaliona on &y8 w k n  solar 
radiation intenaitics wen mcaswed. 

Wublngton,D.C. 11 Mndhn, Wis. 1) Lhcoln,Nebr. 1) SmtsFe,N.fix. 

Date. 8a.m.Rpm.. Date. S a m  

191% mm. mm. 1918 mm. 
July1 9.83 9.14 July9  9.14 

2 13.13 13.13 10 7.29 
11 6.76 R . 4  11 8.48 
19 13.13 l0.m 12 8.48 
24 15.11 17.37 13 8.48 
31 1288 11.81 16 9.14 .................... 17 6.27 .................... 18 818 .................... 19 9.14 

--- -- 

19 13.13 14.80 .................... 
27 15.11 13.61 ..................... 
ae 11.81 10.21 .................... 
30 7.57 7.57 .................... .................... ........................................ ........................................ 

23 9.14 
23 9.14 
21 7.29 
%5 9.14 
25 6.02 
hl 8.48 
30 9.14 
31 9.81 

- 
I p.m. 

1918. 
July 1 

2 
3 
6 
8 
9 

15 
16 
20 

mm. 
7.04 
7.04 
7. 29 
6.50 
7. 04 
7.29 
4.75 
9.14 

10.97 
10.3J 
7.57 
7.57 
6.27 
9.47 
8.48 
7. 29 
9.14 

mm. mm. 
11.38 9.47 
7.04 7.04 
9.83 10.59 

15.11 12.68 
9.47 10.21 
7.27 9.47 

1268 14.10 
15.11 14.80 
15.11 16.20 

TABLE 3.--baily totals and departure8 of mlar and sky radiutwn duping 
.July, 1318. 

CJ. 
767 
542 
881 
310 
474 
323 
165 
70s 
347 
524 

698 
40l 
430 
379 
395 
387 
151 
711 
695 
710 

1Gramealories per square centimeter of horizontsl surfam.) 

-- 
C l l .  
181 
Z!E2 
136 
116 

-199 
103 - 68 

-110 
65 - 51 

- 1  
-125 
-162 

179 
154 
102 

-!B5 
88 

-142 
62 

Day of month. 

July 1 ............ 
2.. .......... 
3.. .......... 
4.. .......... 
5..  .......... 
6.. .......... 
7.. .......... 
8. ........... 
9.. .......... 

10.. .......... 
11 ............ 
12.. ......... 
13.. ......... 
14.. ......... 
15. .......... 
16.. ......... 
17.. ......... 
18.. ......... 
19.. ......... m..: ........ 

Deesde 

21.. ......... 
2a.. ......... 
23.. ......... 
24. .......... 
25. .......... 
25.. ......... 
27.. ......... 
2s.. ......... 
29. .......... 
30.. ......... 
31.. ......... 

Decade 

tal. 
w) 

100 
-222 - 6 

124 
133 
134 
Mo 

-187, 
140 

121 
I24 

- 1 3  
-245 
-442 
-l39 - 29 

167 
81 

104 

88 
23 -m 

-247 

- 87 
146 

-188 

197 
166 

a2 

m 

since Rrst of mont.h. 

C l l .  C l l .  
187 181 
162 rM3 
101 539 

-270 855 
-108 458 
-257 559 
-413 491 

131 381 
-229 4% - 51 395 

lza 394 - 79 269 
-173 107 
-192 2% 
-175 440 
-181 M 2  
-415 307 

147 3W 
133 2.54 
150 316 

.............. - 7 9  

76 440 
-129 514 
-101 660 

157 654 

105 621 
130 671 
14 869 

OB 15 
24 -340 

14 s i 3  

1% m 

Wash. 
ing- 
ton. 

c'll. 
690 
530 
643 
622 
308 
808 
4.36 
393 
508 
451 

500 
376 
338 
678 
653 
609 
aRa 
586 
3% 
557 

!Pam 

- 

618 
567 
63s 
485 
449 
497 
538 
2% 
386 
231 
129 

3partu 

c21. 
80 

180 
- 4 2  - 47 

77 
210 

544 
362 
502 

747 
624 
379 

- 6 3  -m 
-231 
- 6 4  

17 
121 

-381 

'200 
Zll - 1 

-248 
-216 
-303 
-157 
-345 
--a55 
- 5 8 -  

108 

- I3 

+106 
+l.! 

idadi- 
son. 

- 
C l l .  
626 
645 
3 2  
538 
666 
6i3 
653 
737 m 
674 

654 
655 
4m 
283 
85 
3% 
492 e.% 
596 
616 

-- 
c31. 

187 
349 
450 
1so 
74 - 183 

3u--596 - 465 - 694 - 545 

623-623 - 702 - 8i4 
-1068 

-1423 
-1:837 
-1690 
-1:557 
-1,407 

- 662 

-1 331 

-1'405 
-1'391 

-1'156 
-1:142 - w 7  

851 - 821 
+ 580 

-1:241 

-1'460 
-1'562 

-1'286 

+ 672 + 0.7 

E 
271 
253 
529 
407 
637 
300 
5i5 
679 
645 

..................... 
E l ?  
452 1 
709 - 6  
564 - 4 1  
653 8 
676 50 
558 -m 
737 -100 
830 --254 
662 -35s 

I ..................................... II 
Excess or denclency since flrst of year.. ............. 

ABSORPTION AND B&DIATION ?W THE SOLAB ATMOS- 
PHEBE. 

By S. HIRAYAMA. 

[Reprfntedfmm Science Abstracts, Sect. A, June 29,1918,1832.) 

Computations of the transmission and radiation of the 
solar atmosphere b Schuster's method, using the recent 

vaMry, are compared with the results gven by Biscoe 
from the same material, but neglecting the effect of 

measurements a t  t t e Smithsonian Astrophysical Obser- 

1 Pm. Math. Phys. Soc., Tokyo, February, 1918,9S%iCl 

radiation of the solar atmosphere. The tables of resid- 
uals indicate that the observations are better repre- 
sented than in Biscoe's table. The coefhient of transmis- 
sion increases gradually with the wave length. The 
radiation due to the solar atmosphere is also tabulated; 
it is about one-third of the whole rtldintion for short 
wave lengths, and approaches to one-half as the wave 
len th increases. Assumin- t h o  effective temperature 
of &e sun to be 6,OOOO A., t l e  temperature of the hoto- 
s here is calculated to be about 7,040' A., and t R a t  of 
t R e absorbing layer about 5,210' A.-C. P. B[utZe~]. 

INTERNAL TEMPERATURES OF TEE SUN.' 

By A. V ~ O N N E T .  

[Rrprintcdfrom Science Abstracts, Sect. A, June Z9,1918,P633.] 

An investigation is mnde of the law of densities oper- 
ating on a gaseous mass of similar nature and a t  the 
tern erature of the sun, 6 , O O O O  A. The variation found 

certain depth a pressure of 11,000 atmos heres, and a 

confer on any gaseous masses the potentiality of esplo- 
sive espansion which when released might produce the 
surface phenomena with which we are familiar.- 
C. P.  B[ui!.ler]. 

wou I; d be about 2 P  per kilometer, indicating that a t  a 

maximum temperature of 60,000° A. wo up d combine to 

HALO PHENOMENA OBSERVED DURWQ JULY, 1018. 
By WILLIS RAY GBEGQ, Netecirologiet. 

[Dated: Amlngiral Diridon, Weather Bureau, Aug. 28, 19lR.l 

During recent years several brief studies of halos in 
relation to weather2 .have appeared in the MONTHLY 
WEATHER REVIEW, and, in addition, there have been 
published from time to time detailed descriptions, with 
sketches, of occurrences of the more unusual forms. 
There has been, however, no systematic observation and 
recording of halos in such manner as to render them 
readily susceptible of summarization and intercompari- 
son, without considerable labor on the part of the inves- 
tivator. Moreover, comparatively few exact readings 
o r  angular measurements have been made, and as 
pointed out by Besson,' these measurements are of the 
utmost importance, particularly in the case of the circum- 
horizontal arc, tangent arcs of the 22O halo, and other 
rare forms. 

The recent establishment of several aerolo ical sta- 

and average cyclonic tracks, makes feasible the inaugu- 
ration of a statistical study of these optical phenomena, 
not only with a view to determining the relahve fre- 
quency of the various forms at different latitudes and by 
months and seasons and their relation to pressure dis- 
tribution and preci itation, but also with the hope of 

urements, distances from the sun or moon, etc. These 
stations are equipped with theodolites aiid smoked glasses 
and are located in country districts, where conditions for 
observation of this kind are a t  their best; nioreover, the 
work of obtaining free air records is necessarily con- 
ducted in the open, thereby making it easy for observers 
to keep on the lookout €or such phenomena. Accord- 

&ions, well distributed with respect to latitude, f ongitude, 

adding to our know P edge concerning their angular meas- 

I Comptes Reendus Paris Jan. 21 101s 166:109-111. 
: See. 1' Selected Bihogra~hv  at 6nd dl p a p r  on I' Further Study of Halos in Relation 

to Weather '* by Howmd H. &artin, MOATHLY WEATHER REVIEW. MIU., 1918,46120. 
8 DiReren't Forms of Halos and their Obserration. MONTHLY WEATEER REVIEW 
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D's- 
iyz 
sun or 
moon. 

ingly, suitable blank forms have been issued to these 
stations and to certgn others, the observers a t  which 
have expressed a, deslre to cooperate, .with instructions 
to forward each month, beginrung with July, 1918, a 
report of the number of halos and associated forms 
observed together with such meflsurements as were 
made; cioud, pressure, and preclpltatlon noter, and 
sketches of any remarkable appearances. It is purposed 

Altl- 
tudeol 
sun OT 
moan. 

to publish in each number of the MONTHLY WEATHER 
REVIEW a brief but sufEciently complete summary of the 
halos observed during that month. After a long series 
of such observations has been published, a more com- 
prehensive summary and study of halos will be under- 
taken than has heretofore been ossible. 

following table: 
The monthly summary for Ju Y y, 1918, is given in t e 

........ 

TABLE l.-Halo phenomena obamved &ring July, 1918. 

~ 

e 

71.6 ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ 

Statlon. 

....................... ....................... ....................... ....................... ....................... ....................... ....................... ....................... ....................... ....................... ....................... ....................... ....................... ....................... ....................... ....................... 

Broken Arrow, Okla.*. ....................... 
Cincinnati, ohlo.. ........................... 
Dayton, Ohio.. .............................. 

D.N.a.,30th ....... 
4:40 p. m., 30th ..__ .. 
810 p. m., 16th ...... 
835 a.m., 25th __..__ 
4:15 p. m., 30th ...... 
4 .15~  m. 30th _.._.. 
(:15 p' m.' 30th.. .... 
li:35 a. mi, 18th ._.._ 

...................... 

...................... ...................... ...................... ...................... 
D.N.a..5th ........ 
7:W p. m., 9th ....... 
7 a  p. m., 9th ....... 
...................... 
...................... 

Dlexel Nebr* ............................... 
Ellendhe N.'Dak.* .......................... 
Oroesbeck, "ex.*... .......................... 
Leesburg, Ga.*. .............................. 
Madison, WLS ................................ 

535a.m.,10th. 
S:44 a.m., 7th. 
3:8 p. m., ZZd. 

1'41 p m 28th. 
4j4S p: m:: 5th. 
4:48p m 5th 
4:48 p m" 6th' 
650  a.'m.:ZZd: 

840p.m.,6th. 

212 p. m., 14th. 

212 p. m., 14th. 

Nashville Tern .............................. 
Royal Ceh.r, Indf .......................... 

Ci. St ..... 
St. cu ..... 
Ci.St  ..... 
Cu ........ 
Ci. St ..... 
A.Cu ..... 
Ci. St ..... 
Ci. St ..... 
Ci. St ..... 
A. St ...... 
GI.St ..... 
Ci. St ..... 
CI ......... 

Station. 

....................................... 
w ..... Stationary ....... 
w ........................ 
nw .... Falling ........... 
nw ....................... 
w ..... Stationary ....... 
s ......................... 
nw .... Stationary ....... 
nw .... Stationary ....... 
nw .... Stationary ....... 
nw ....................... 
w ..... Rising ........... 
w ..... Falllng ........... 
w ........................ 

AIM- 
tude. 

...................... 
6:42 p. m., 16th ...... 
649 p m. 16th ...... 
10:45 a. ml, 8th .._.__ 

m. 
a33 
191 

274 

388 
444 
141 
85 

287 

1R8 
a27 

1033 a m ZM 
1033 a:m" a3d: 
22U p. rn.:lSth. 

Broken Arrow, Oklaf ........................... 6 
ClnclnnnM, Ohlo ................................. 3 

ai 
26 

Dayton, OhlO .................................... 3 
4 

......... 

......... 
...... 
...... 

R 
0 
R . B  
R. B 

5 
21 

Drexel Nebr * ................................... None. 
Ellendhe N .Dak.*.. ............................ None. 
Oroeakad hx.8 ................................ None. 
Leeabug, %a* ................................... None. 

..... 2 
R 
2 

6 

Brilliant 
Dim 
Dim 9 
Bright 

......... 

......... 
....... 

Madmy, WI8 .................................... 6 1 ia 

I n  
\ 17 

19 
Nashvllle, Team ................................. 10 
Royal Center, Id.*. ............................. I 4  

...................... 
1 0 3 s  m. ad.. _.._. 
D. N. p., h h . .  ..... ...................... I 

1055a m 5th. 
5:35 p.m.;hd. 

Latl- 
tude. 

0 ,  

36 02 
39 06 

39 16 

41 20 
45 59 
31 30 
31 47 
43 oft 

36 10 
40 53 

Lollpi- 
tude. 

0 ,  

95 49 
64 30 

94 10 

96 16 
98 31 
96 28 
84 14 
69 23 

I 47 
5 6 2 9  

- - 

Date. 

5 
3 

21 
26 
3 
4 
5 

21 
None. 
None. 
None. 
None. 

6 
12 
13 
17 
19 
10 

4 
1s 

Form oberved. 

Solar halo. ZZo. . 
Solar h310..22~.. 

................. ................. ................. 

Time of- 

1:8p.m.( 255p.m.l 215p.m 
ii:m a.m. zoo p.m. ........... 
1030 a.m. 1 1 : ~  a.m. ........... 
6:45a.m.I k1Os.m.I _ _ _ _ _ _ _ _ _ _  . ~~~~ ~ ~~ 

11:15 a. m: I 11:50 n.m. 1 ........... 
235 p.m 2:5Opm. ........... 

1015 a. m. 1k40 a m. .......... 
11:45 a. m. 1 1230 p i  ,_. ......... 

11:15 8. m. I 14:lO p.m. .......... 
I 

Theodolite readings. 

I 

Precipitation. 

Last previous ended. I F l r s t g p  

rL+ Beginning wlth part newest sun or moon: R, red;. 0, orange, etc. 


